NADPH oxidases participate to doxorubicin-induced cardiac myocyte apoptosis.
Cumulative doses of doxorubicin, a potent anticancer drug, lead to serious myocardial dysfunction. Numerous mechanisms including apoptosis have been proposed to account for its cardiotoxicity. Cardiac apoptosis induced by doxorubicin has been related to excessive reactive oxygen species production by the mitochondrial NADH dehydrogenase. Here, we explored whether doxorubicin treatment activates other superoxide anion generating systems such as the NADPH oxidases, membrane-embedded flavin-containing enzymes, and whether the subsequent oxidative stress contributes to apoptosis. We showed that doxorubicin treatment of rat cardiomyoblasts H9c2 triggers increases in caspase-3 like activity and hypoploid cells, both common features of apoptosis. Doxorubicin exposure also leads to a rapid superoxide production through NADPH oxidase activation. Inhibition of these enzymes using diphenyliodonium and apocynin reduces doxorubicin-induced reactive oxygen species production, caspase-3 like activity and sub-G1 cell population. In conclusion, NADPH oxidases participate to doxorubicin-induced cardiac apoptosis.